C-Reactive Protein (CRP) Levels in Early Diagnosis of Neonatal Sepsis by Saeed, Tariq
Journal of Rawalpindi Medical College (JRMC); 2014;18(1):58-60 
 58 
Original Article  
C-Reactive Protein (CRP) Levels  in Early Diagnosis of 
Neonatal Sepsis 
 
Tariq Saeed, Muhammad Zahoor Ul Haq, Fazal-E-Rabi Subhani, Rubina Zulfiqar, Tariq Mahmood Raja 
Department of  Paediatrics Holy Family Hospital and Rawlapindi Medical College. Rawalpindi 
 
Abstract 
Background: To determine the validity of CRP in 
the early diagnosis of neonatal sepsis, keeping blood 
culture as gold standard. 
Patients and Methods:  In this cross sectional 
study 373 full term neonates of either gender, 
suspected of having sepsis were included. Blood 
samples of these patients were collected for C-
reactive protein and blood culture. The results of 
CRP were validated by blood culture findings.  
Results: CRP was found to be positive in 101 cases. 
Blood culture was positive in 226 cases.  The main 
organisms isolated were Acinetobacter, Klebsiella 
pneumoniae, Staphylococcus aureus, Escherichia 
coli, Pseudomonas and Proteus.   The sensitivity and 
specificity of CRP were 45.0% and 65.1% respectively 
while the Positive Predictive Value  and Negative 
Predictive Value  were 66.0% and 44.1%, 
respectively. 
Conclusion: C-reactive protein is an inexpensive 
and simple test to perform. Sensitivity of C- reactive 
was detected to be low.  
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Introduction 
          Neonatal sepsis is an overwhelming systemic 
blood stream infection in an infant up to the age of 28 
days of life.1,2   The incidence of neonatal sepsis varies 
from 1 to 4 cases per 1000 live births in developed 
countries.  Its incidence in developing countries is 
approximately 11-30/1000 live births.3-6 Sepsis remains 
one of the most common disease of neonatal period 
and is still a significant cause of morbidity and 
mortality 7,8. World Health Organization also estimates 
that the childhood mortality below the age of 5 years 
in developing countries is mostly due to perinatal 
causes and neonatal infections are by far the most 
common cause of such mortality.9-11 Globally sepsis 
accounts for 26% of all neonatal deaths with 98% of 
these deaths occurring in developing countries.12,13 
Because of high vulnerability of neonates to infections, 
it is mandatory to diagnose and treat neonatal sepsis at 
early stages. Blood culture is the gold standard for 
definite diagnosis but it takes at least 72 hours by 
which time the infection may have progressed14,15. Due 
to non specific clinical features of sepsis and also 
because of non-availability of blood culture results 
within 48 hours, the early diagnosis of neonatal sepsis 
is still a major problem.16,17 
     C-reactive protein is an acute phase reactant and 
highly sensitive indicator of infection. It is synthesized 
by the liver and is increased upto 1,000 fold within 4-6 
hours of an inflammatory process.18 Its level rapidly 
declines with elimination half life of 19 hours. 19   The 
diagnosis of sepsis is suspected in high risk neonates 
or in those with clinical features of sepsis. 
Confirmation of diagnosis is done by blood culture but 
it takes 48 hours for the result which signifies the 
evaluation of markers of inflammation as possible 
tools for diagnosis of bacterial sepsis. Cytokines and 
C-reactive protein levels have been very useful in this 
regard. Use of CRP for the diagnosis of neonatal sepsis 
has widely been studied and its evaluation has been 
done to see its diagnostic strength.20-22 CRP is easy, 
rapid, cost effective and readily available test. It can be 
an alternative of blood culture which is costly, time 
consuming and needs specialized technique. 
 
Patients and Methods 
        A cross sectional study was carried out from 1st 
November 2010 to 30th April 2011 in neonatal intensive 
care unit of Holy Family Hospital, Rawalpindi.  373 
full term neonates of either sex with clinical features of 
sepsis were included in this study.  Infants with 
history of maternal pyrexia, birth asphyxia, meconium 
aspiration syndrome and those having birth weight 
less than 1500 gms were not included in the study. 
Blood samples for CRP and blood culture were taken 
and sent to hospital pathology laboratory.  The results 
of CRP were validated by blood culture findings.  A 
2x2 table was applied to determine the following     
CRP value Blood culture+ive Blood culture -ive 
+ive  (> 10 mg/L) A B 
-ive  (< 10 mg/L) C D 
True positive = A;False positive = B;False negative = C;True negative 
= D;Sensitivity = A/(A+C) x 100;Specificity = D/(B+D) x 100;Positive 
predictive value = A/(A+B) x 100;Negative predictive value = 
D/(C+D) x 100 
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Results 
    Mean age of neonates was 7.6 + 3.8 days ranging 
from 3.5 to 12.0 days. The male group was in 
dominance with 213 (57.1%) cases. The male to female 
ratio was 1.3: 1 (Table 1).The main presenting clinical 
features of the study patients were noted. Out of 373 
cases 83.1% presented with fever, 63.8% with lethargy 
while 47.7% were reluctant to feed (Table 2). The 
average total leukocyte count in the study patients was 
15.6 + 8.2 (1000/mL) while the average C-reactive 
protein was 59.4 + 25.9 mg/L (Table 3). In our study 
CRP was found to be positive in 27.1%. The 
distribution of CRP as true positive, false positive, 
false negative and true negative was 27.1%,13.9%, 
32.9% and 26% respectively (Table 4). Blood culture 
was positive in 60% cases. The main organisms 
isolated were Acinetobacter(30%),Kebsiella 
pneumonia(24.1%,), Staphylococcus aureus(20.1%), 
Escherichia coli(17.8%), Pseudomonas 
aeruginosa(6.2%) and Proteus vulgaris(2.6%) (Table 5). 
In our study the sensitivity and specificity of CRP in 
diagnosing neonatal sepsis were 45% and 65.1% 
respectively while PPV and PNPV were 66% and 
44.1% respectively (Table 6). 
Table 1: Baseline characteristics of patients (n = 373) 
  %age 
Age (days) 
   Mean + SD 
   Range  
 
7.6 + 3.8 
3.5 – 12.0 
 
 
Sex 
   Male 
   Female 
 
213 
160 
 
57.1% 
42.9% 
Table 2: Clinical features of patients 
 No of patients %age 
Fever 310 83.1% 
Lethargy 238 63.8% 
Reluctant to feed 178 47.7% 
Table 3: Laboratory characteristics of study patients  
 Mean + SD 
TLC 15.6 + 8.2 
CRP (mg/L) 59.4 + 25.9 
Table 4: Distribution of C- reactive protein 
 No of patients %age 
True positive 101 27.1% 
False positive 52 13.9% 
False negative 123 32.9% 
True negative 97 26.0% 
Discussion 
    Neonatal Sepsis is one of the major causes of 
neonatal mortality in developing countries  
Table 5: Organisms isolated on blood culture (n = 
226/373)  
Organism  No of patients %age 
Acinetobacter 67 29.9% 
Klebsiella pneumoniae  54 24.1% 
Staphylococcus aureus 45 20.1% 
Escherichia-coli 40 17.8% 
Pseudomonas 14 6.2% 
Proteus vulgaris 6 2.6% 
Table 6: Sensitivity, Specificity, PPV and NPV 
of C-reactive protein (n = 373) 
 Value (%) 
Sensitivity 45.0 
Specificity  65.1 
PPV 66.0 
NPV 44.1 
PPV-Positive Predictive Value;NPV-Negative Predictive Value 
 
contributing to 15% deaths.23 In Pakistan the neonatal 
mortality rate is 54/1000 live births which is very 
high24. The early signs and symptoms of sepsis in 
neonates are often non-specific and make it difficult to 
establish an early clinical diagnosis. Blood culture is  a 
reliable investigation with a yield of up to 75% but it is 
time consuming and demands a well equipped 
laboratory setting.  The current study was planned to 
evaluate CRP, as an early marker of neonatal sepsis. 
Estimation of CRP is easy to perform, within a short 
period of time. In the present study the average age of 
neonates was 7.6+3.8 days which correlates with the 
results of study done by Zaki et al who found out the 
mean age of study patients as 8.7+4.5 days.25  In a 
study by Sherazi H et al, 59% males were affected26.   
In another study by Zaki et al, 55% patients were 
male.25  The results of above two studies are 
comparable to our results where we found 57% males 
affected. 
    The significant clinical features in our study were 
fever in 83%, lethargy in 64% while in 50% cases 
reluctance to feed was seen.   These study results are at 
variance from those of a study conducted by West et al 
in 2012 where fever was found in 38.4% and 
respiratory distress in 37.1% cases.15In the current 
study TLC was estimated to be 15.6+8.2 (1000/ml) 
which is supported by the study conducted by Zaki et 
al (TLC =13.8+ 9.4 (1000/ml). 25   
     In a study by Sherazi et al the main organisms 
found on blood culture were acinetobacter (35%), 
Klebsiella pneumoniae (25%), Staphylococcus aureus 
(19%), E-coli (12%), Pseudomonas (2%) and Proteus 
vulgaris in 4% of the patients which are comparable 
with blood culture results of our study.26 
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     The diagnostic strength of C- reactive protein has 
been thoroughly studied in neonatal sepsis.27  The 
sensitivity and specificity of CRP in the current study 
were 45 % and 65.1% respectively.  In a study by Bhat  
et al, the authors found out that CRP was 44.8% 
sensitive.28  This finding is very closely comparable to 
our study findings where it is 45% sensitive. In a study 
by Sherazi  et al, the sensitivity and specificity of CRP 
were 23% and 84% respectively.26 In another study by 
Zaki et al, the sensitivity and specificity were 86% and 
97% respectively which do not correlate with our 
study as well as study conducted by Sherazi  et al.25 
Our results show CRP as reasonable diagnostic tool 
with sensitivity and specificity of 45% and 65.1% 
respectively. Variable findings have emerged over the 
years regarding the diagnostic strength of CRP in 
neonatal sepsis.  
    Early diagnosis of neonatal sepsis is very difficult 
when it is based only on clinical signs. The clinical 
profile is neither uniform nor specific and could 
mislead the health care professionals. Keeping in mind 
the mortality caused by neonatal sepsis, empirical 
treatment should not be delayed but again this can 
result in unnecessary and prolonged exposure to 
antibiotics in this early age group. Cost effective and 
rapid diagnostic tool is one way to tackle this issue.  
CRP and leukocyte count should be considered to 
decrease neonatal mortality rate in the country.  
 
Conclusion 
1.C-reactive protein is a simple, cost effective and 
rapid tool in the diagnosis of neonatal sepsis 
2. The sensitivity of CRP, in the diagnosis of neonatal 
sepsis, needs to be further explored    
 
References 
1. Azza Z, Ahmed B, Naira A, Fady M. Early diagnosis of 
neonatal sepsis: A molecular approach and detection of 
diagnostic markers versus conventional blood culture. 
International Journal of Microbiological Research 
2013;4(1):77-85.  
2. Kumar B. Evaluation of serum C-reactive protein in 
diagnosis and prognosis of neonatal septicemia.Paediatrics 
2013;4(7):1643-47.  
3. Stoll BJ. Infections of neonatal infant. In: Bahrman KE, 
Kliegman RM, Jenson HB, editors. Nelson Textbook of 
Paediatrics. Philadelphia: WB Saunders 2009; 623-40  
4. Misra RN, Jadhav SV, Ghosh P. Role of sepsis screen in the 
diagnosis of neonatal sepsis. Medical Journal of Dr. D. Y Patil 
University 2013;6(3):254-57.  
5.   Jaswal RS, Kaushal RK, Geol A. Role of C-reactive protein in 
deciding the duration of the antibiotic therapy in neonatal 
septicemia. Indian Paediatrics 2003;40:800-83.  
6. Sucilathangam G, Amuthavalli K, Velvizhi G.  Early 
diagnostic marker for neonatal sepsis: Comparing 
procalcitonin and C-reactive protein. JCDR 2012;627-31.  
7. Stoll BJ, Hansen NI, Higgins RD. Low birth weight preterm 
infants with early onset neonatal sepsis: the predominance of 
gram-negative infections. Pediatr J Infect Dis 2005; 24: 635-
39. 
8. Shim GH, Kim SD, Kim SH, Lee HJ. Trends in epidemiology 
of neonatal sepsis. J Koren Med Sci 2011;26:284-89.  
9. WHO. World Health Report. Geneva: World Health 
Organization 2005.  
10. Debnath J, Debnath T, Majumdar B. Role and significance of 
C-reactive protein in neonatal sepsis. Journal of Biomedical 
and Pharmaceutical research 2013;2(2):51-55.  
11. Largo MG and Stekelenburg J. The Millenium project of 
United Nations, focusing on adequate postpartum care to 
reduce maternal and neonatal mortality world-wide. Ned 
Tijdschr Genesskd 2006; 150: 1143-47. 
12. Lawn JE, Cousens S, Zupan J.  4 million neonatal deaths: 
when ? where? Why? Lancet 2005;365:891-900.  
13. Omene JA. Neonatal septicemia in Benin city, Nigeria: A 
Review of 74 cases. Trop Geogr Med 1979;31:35-39.  
14. Buttery JP.  Blood cultures in newborns and children: 
optimising an everyday test. Arch Dis Child Fetal Neonatal 
Ed 2002;87:25-28. 
15. West BA, Peterside O, Ugwu R.  Prospective evaluation of  
usefulness of C-reactive protein in the diagnosis of neonatal 
sepsis. Antimicrobial Resistance and Infection Control 
2012;1:22-25. 
16. Sluncheva B, Vakrilova L, Emilova K. Inborn bacterial 
infections during neonatal period. Akush Ginekol 2006; 45: 
42-48.  
17. Mathai E, Christopher U, Mathai M, Kumar A. Is C-reactive 
protein level useful in differentiating infected from 
uninfected neonates . Indian Pediatr 2004; 41: 895-900.  
18. Weitkamp J, Aschner J.  Diagnostic use of C-reactive protein 
in assessment of neonatal sepsis. Am Acad Pediatr 
2005;6:508-15.  
19. Bataineh HA, Al-Rashid KM. C-reactive protein in neonates 
with suspected septicemia. Rawal Med J 2007;32:24-26.  
20. Zuppa AA, Calabrese V, D'Andrea V. Evaluation of C reactive 
protein and others immunologic markers in the diagnosis of 
neonatal sepsis. Minerva Pediatr 2007; 59:267-74. 
21. Jincharadze N, Abelashvili D, McHedlishvili M. Diagnostic 
value of C-reactive protein test at early-onset sepsis in 
preterm infants. Georgian Med News 2006; 130:87-91. 
22. Laborada G, Rego M, Jain A, Guliano M, Stavola J. Diagnostic 
value of cytokines and C-reactive protein in the first 24 
hours of neonatal sepsis. Am J Perinatol 2003; 20:491-501. 
23. Chacko B, Sohi I. Early onset neonatal sepsis. Indian J Pediatr 
2005; 72: 23-26. 
24. National Institute of Population Studies (NIPS) [Pakistan] and 
Macro International Inc. Pakistan Demographic and Health 
Survey (DHS) 2006-07 Islamabad, Pakistan: National 
Institute of Population Studies and Macro International Inc; 
2008.  
25. Zaki MES and  El-Sayed H. Evaluation of microbiologic and 
hematologic parameters and E-selectin as early predictors 
for outcome of neonatal sepsis. Arch Pathol Lab Med 2009; 
133: 1291-96. 
26. Shirazi H, Riaz S, Tahir R. Role of the hematological profile 
in early diagnosis of neonatal sepsis. Ann Pak Inst Med Sci 
2010; 6: 152-56. 
27. Manucha V, Rusia U, Sikka M, Faridi MM, Madan N. Utility 
of hematological parameters and C-reactive protein in the 
detection of neonatal sepsis. J Pediatr Clin Health 2002; 38: 
459-64.  
28.  Bhat RY, Rao A. The performance  of hematological screening 
        parameters and CRP in early onset neonatal infections. J Clin 
         Diagnostic Res 2010; 4: 3331-36. 
 
